Introduction
The extra-gonadal origin of the primordial germ cells (PGCs) is well documented for many species (Nieuwkoop and Sutasurya, 1979 Sutasurya, , 1981 , but their precise genesis within the embryos of higher vertebrates remains of great interest. In birds, the PGCs originate in the epiblast, mostly from the central disc region
and then move to the extra-embryonal germinal crescent, returning to the embryo through the blood circulation after gastrulation (Ginsburg and Eyal Giladi, 1986, 1987; Ginsburg, 1994 Ginsburg, , 1996 .
The most detailed studies in mammals of the origin and migration of the PGCs are in the mouse. In elegant experiments using chimaeras, Gardner (1978) (McLaren, 1981) . Thus, the germ-cell lineage is determined early in development; however, while somatic cells become progressively more restricted in potency during development, gametogenesis results in the reacquisition of pluripotency (Wei and Mahowald, 1994 (Byskov and Hoyer, 1994) . This is in sharp contrast to the situation in marsupials (Tyndale-Biscoe and Rentree, 1987) : for example, in bandicoots, the PGCs are still migrating at birth (Ullmann, 1981 (Ullmann, , 1989 
Migration of PGCs
On day 17, most vesicles had reached a diameter of 15 mm and the embryos were at the 12-14-somite stage (Fig. 2a) (Fig. 2b) (Fig. 3) , the PGCs were found in the neural plate, within and between the embryonic ectoderm, mesoderm and endoderm as well as in the endoderm of the bilaminar and trilaminar yolk sac. Some PGCs were also found in the ectoderm at the junction of the bilaminar and trilaminar yolk sacs.
The gonadal ridges began to develop between 20 and 21 days after RPY. Although a few PGCs were present in the posterior of the ridges and around the mesothelium of the coelomic angles, the majority were found in the dorsal mesen¬ tery, posterior to the ridges (Fig. 4) (Fig. 6c) . As in the ridges, the mass of migrating PGCs had shifted more anteriorly within the mesentery (Fig. 6 ).
ALP-positive PGCs were observed singly or in interconnected groups (Fig. 4c) and were especially numerous in the dorsal mesentery and in the coelomic angles adjacent to the develop¬ ing gonadal ridges. ALP-positive cells were also observed in the membrane of the bilaminar yolk-sac the umbilical meso¬ derm, below the aorta and, on one occasion, within a blood vessel of the vascular yolk sac (Fig. 7b, c) .
After day 23, PGCs were increasingly located within the gonadal ridges where they were more evenly distributed than before. Those still in the dorsal mesentery and skirting the coelomic angles were mostly at the mesonephroi, but more laterally than previously, and there were fewer present in the mesenchyme above the gonadal ridges (Fig. 6d) (Fig. 7e) , the adrenal primordium (Fig. 7f) and in the vicinity of the dorsal nerve cord and the aorta (Fig. 7b) . In one fetus only, two PGCs were found in the hindgut endoderm (Fig. 7a) .
By days 25 and 26, almost all (around 3200-4000) PGCs had reached the gonads (Fig. 6) 
Discussion
Primordial germ cells are readily identifiable in tammar wallaby embryos and fetuses from at least day 17 (early-somite stage) of gestation through to term and they have a distinctive morphology that is similar to that of eutherian mammal PGCs.
In contrast to the bandicoots (Ullmann, 1981) In mice, the PGCs migrate to the hindgut endoderm and mesoderm 9-10 days after coitus and reach the gonadal primordia 10.5-12.5 days after coitus via the dorsal mesentery (Ginsburg et al, 1990 (Ullmann, 1981) and apparently in the grey short-tailed opossum (Maitland and Ullmann, 1993 
